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(54) EL DISPLAY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively provide a display unit capable of representing colors 
more than the number of filter materials by using less number of filter materials by allowing the light 
generated from an EL element unit to transmit at least two kinds of filters of different colors including 
a colorless one to form a display unit. 

SOLUTION: This EL display element has one or more than one color filters arranaged in parallel at a 
Ught taking-out side of an EL element unit. As the color filters, color filters used in a Hquid crystal 
display or the like can be used, and the characteristic of color filters is adjusted corresponding to the 
light emitted from the EL element to optimize the taking-out efficiency and color purity. The light- 
proof characteristic and the contrast of the display can be improved by using the color filter capable of 
cutting the extemal Ught of a short wavelength which an EL element material and a fluorescent 
converting layer can absorb. An optical thin film such as a dielectric multilayer film can be also used 
for the color filter. 
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[0 106] RiifoJcD'Rojf'^^tl-Sr^J-^Wgib 

•ci^gias^^'r & ib<?>^c* -7 r <b < . e 
[0 107] R.., R^rcm^ti^7>ii-:^}imtux 

^thiC^^lhm^W^bXl^^Cti>^t^^^b<. C 

-s>-fi(7>siii±;o\ ^nmtx^tcictiim&^ftbxf^ 

10 10 8] R,Atr*)-}irB.ym^fcitTl^-)i^r 

x^s ^ fb^iST!^^ f5>!^^ ^ n^-fflcc'^inii^^^n i 
[ 0 1 0 9 ] ^ < s }<?>;^^ y s xfe^om 

[0 110] 

[it?] 
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(12) 



^m2 0 0 1-57290 
22 




[0 1 ! 2] cnif^o>\t^mtim<o^m^^xi>2m)rJ^ 

[0113] ±la(^>J:^^iL^^^cc4<5(.>r. m^&& 
- Afc^i^tt ( fc'S^ t km- oc ^ b ri ^ i> J: 



1 / 2lsi|)5tCL^^j3^m^ ??sr ^^^^aAfc^i^14ffc'& 
^C- 9 5 - 5 0 •m*??^^ hCL>^m^h<. * 
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[0117] ±'^0>J: ^ AiiP.^/3<7>/i5 ii 1 - 5 0 0 n 
III. $ hlCic^Z 0 -2 0 0 mV^^Cti)^^^ Ol^o 

[0116] <-ec[)<&<?>^«a>*^Bj<DwaE 
u< 6^ iis«z:'^^J2^iiT^i&s^7ttc^rc;uy<:^c!> 
g^g^e 0 0 -7 0 ow) , 1^ i^mi^m^o o 

•^560 nm) rj. ^(DRlftit ^^ri^h(OV^^X^^^o 

JJD^ ^ c i cc c^: o tr^fei V ^ acc-i^ jfejfe?: ^> 
[0 12 0 ] mit. c<o^,'^tj:m^mot^^bK^-m 

{$^«S7^?6S 5 4 0 - 6 0 0 npi) (O^iUm^lCU 

nhuh^ cfihiC'^i.^xkt. #fewa-3 11442 

W09 8/0 8 3 6 0^, 10-137 

5 0 5^^cci5^i$ni:(.^^o 

[0 12 1] ^7^"-fe:>^^($<J:(./C45:53: <N) 

[0122] 
[fb9] 




[0 1 2 3] ^ <N> 0C4^<,ir. R... R.. R.foJ:CJ« 

fe ^: r ^ -Jl-SCDt, ^Tn:^>^r'<5b ^ C <!; :?!>^ftf ^ U C 
[0124]R.. R.fe<f:cm^^C^$n^7y- 

mthx\t. i^mhh<kt§^'m.0h<ox'h'7X^A . 

[0125]R.. Rt. R.iJcfcCl^Ra^C^^narU'- 
.'Ue. < 1 2-) r^i^^Jl'S. 7>h (0 
[0126]R,. R». Rcfec^:CjfRdT'^$n^7Ay' 



13) 1^11^32 0 0 1 -57 290 

24 

^'^I'^^^jur ^ /S^l^Tt^X'^J:l^ cn^bli. ^^^^ 
&1 -6<^fil§*j5g. fcJ:5:^/^A:iil -4?S(^>^-S]^.« 

::^>i'7AyS. t^^UJ^7s^a, i^;^i>"7:iii L>,'i.r 
[0 127] R... R^. R.fe<^:rJ^R.'C^$n-SS^.?^ 

m^cxt^^i^m^mm^:^. i^^vmM 2-2 

10 OOC:'fii'&|^?^=3?f^tH^?r.g^3!^^^tf6n^o ^■■Ss^ig^. 

^ij^i^g, ep'J^WS, e'Ji.'«L.S, =l^/»jJl 
[0 12 8] R,. R.. R.fo<f:Ci=R<,^C^$n^7;L''/ 

:t;i.s<i: oxkt. :^u<t^^^&(0 1 -^ccy i 
^wr^ < 1 - . feJ:0'2-> yj^:^>V7)lt."^>l&. 
(1, 2-. 4ac^:0'2, 2-} i>'7xi;UTil'i'':^.'L' 
(1. 2. 2-) H>'?*::i.'U7^^^,-:^.'lg^Ai«f 

20 [0 129] R.. R.. R.feJ:CJ=R.iOSfe»=&^'5'^ 

ii^. cnfE>(5:'g{as<^^*><^:i>^^<^^2o;^^7M-' 
.'H. r^-/g. tH^.?gs. r.'i'^/^^i^fi4jcfci[j^7V- 

7^^S. wmw^i'$<i:o'7}ii^^)iSi>cr>i,^x\t 
±I2R.. R.. Rc4a<^:o'R<i<!:isl1I^CA^o 
[0 1301R.. Rt, R.fec^:cm.cr:.gfeSi^£^r 
U-n^t^»iUrii. 8£^^.l^6-l 8(?>r'j-.'L'S 
^WT^ hoymt^ U < . Ai*fi^?tc:4^ < o - , m - , p 
- > » ^ ^i^'g^jO^tf 64a^o 

30 [0131] ctxir>^m<o2mi^'m^'i^^^mjs^o 

x<.^xi>J:i\ ^tc. ^^(cm,^^nxi^xi><^:<. 
[0 132] R.. R^. R.fec^:jm.i0^g5aS^Wr^ 

(K>XktU<. >^?, :^}lV&(0\<^mXi>^'X^o 

[0 133] R.. Rf. R,i^<^:^^R«i*. ^-n^tX^M 
40 ^fCkt^^&^muXi^Xi>Xl.^7}V^}lS. 7l>-.'l' 

S. 7^yS4ac^:(:>'r.'i'i'^^jL.Sw^Tn;:>^^^To 

[0134] R.. R*, R,fe<^:cm.r^$n^7J^^ 

jbSi (./ -cii. 1 '-'e0i:><om^ u < . m.m 

itch ^ X hf^^^mOX K^XhXKK 7il ^^IgCOftf 

I > (n, i, 0 ec, t e r t > -T' 

(n, i, neo. t e r t ) -^>?>l^S^ 

[0 13 5] R., Rr. R,feJ:cm.'C^$n^7>J- 
50 .'US. r^^S. r.'l'^:^>l'a<!;l/C4*. ±iaR». 
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(14) 



[0136] m^Miecm ^i^-p 's'^i^m^i^o^mM 

10 13 7] ^fc. cmi^trm.'^m^Cidii^v x:^)l 

0 X'^^ C t JH^'^t^ 01^ ^0m^kt 1 - 5 0 0 $ 
[0136] ^^^fli. tai^^^^^it). 2^^>^ 

[0 139] <t^--)m^i^J:V^/^fdm/Km>i^§^ 



20 



^m2 0 0 1-5 7 29 0 
26 

't'/}''t^^u<. ^ < 1 ) X'mn^f^hyr')~>i^y 

*rC^-5o 55 < 2) (COCi'CgJl^r'S. 
[014 C' ] 

[Ik 1 0 ] 



10 



-0 



,N-CH3 



<2) 



[0 1 4 1 ] ^ <2) Wac^r. 2r><C'4^ltvx 

- tr:?*::iu>g, 3, 3' -b"7iJ^U>S. 
4' -fc'7:<;^b>^, 2, 2' -t:r:7:j;::iU> 
2, 3" -b':?x^U>S. 2, 4' -b"7;»;^ 

[0l42]^^c, R*.,, Re2, RD.4Q^J:iy^'Ro, 

[0143] 
[itl 1] 



4 ■ 
3, 



Row Rois 



CliTs Ron- ««ji2x flpi3- ftci4N R<>i»N Rai6*<fct/RQi7*i> 



[0144] ©<r^'rn3(>^^*l/. cn^lill-^Cibprjr 
^i><DV^^Xi>^l'o Ro,,, R<Mi, Roi., R(M,, 

Ro,s, Ro,*4<j<^:o'R*,,r'^5n^r u-^p^li. 

[0 145] Roil* Roiji Rei», R<n«» Roij» R 

.,.fej:cj«R,Mrc^$n'S7V--Ji'Sii.t:ii. m.^ 
tckt^'^.ohox^ ^ r < , mmmm - 2 0 <oho 
mii^b<. ^^m^\t. :?^'7*^i.s, T 40 

vh'^'L-S. :? a;:?*> HOI'S, eu^^'US, ^'ji^^ 
.•Ue4<5j:o'o-, m-S^<:4*p-b'7 i::^,'US^iO^W ^ 

<. CC^cfc^^ttgl^SiU^CIi. .^^^l'-60C'rJL'^ 
,,z^i>mfhni>, CCX\ R,,,4acr:J>'R^,,li. ^ 

[0 146] R,,,4^<^:o'Reiir'^5ni>ry--^i^i 50 



6 ^ 2 0 ^><3C'iO-^fi? s I. < . mm^ic let. 7 * ^ >x.m. 
^fxho cinh7^}'-}^^mkt^^i>cM^.^nx^<^xiyX 

[0l47]S:fc, R<M, R*i, R..4aJ:J>'R.rC^$ 

n>Si^^r»j->i'7^y'r 'j-.'L'Sii. ^\^,\t'L>7 'j-.-i 
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[0 148] V^7'}-->l7tym^(rj7^}--}l'^thX 

[0 1 49] 5^: (2) tcfct,^^. r,vi, r^^, r 

<DSgS«r^r . l^tC 0 $ Alii 1 r«> ^ C i S 0 
^(./f. r 0,+ 5*^,+ re,4- I'oa^, U:'.±. i|$tc: 

\t^'<'^{k^c.^^b. Roi, R*2, Ro.i^^Jciy^'RMOC'^r 
fi. ^hiAt. R^i, Rpi, Roi*J^:CJ=R..?!>^>^f&*> 

^. Reilali, Reil^i R^ilali* ft:liR*ilSi±iilal 

[ 0 15 1] 5f^-,'UaAS€')lS J* 1 1 0 0 0 nm, $ 
fE>{<: 1 - 1 0 0 x\^'>^t 0 < . - ^HSjIIIso:-/! ^ \t 

1 --2 0 0 rm. 5 j=>tCiJI5 ^ 1 0 0«niO-^5?^ cn 
jSO::'S«r 1 m<O^Mht^\t 1-^10 O O rm. 3 ^tC 
(J 1 0 5 0 0 nsnCT^f -^tthCt 

o)m'ts.?Jitmmt^^^:^itmo>t^^Ym^4t bxm 



15) ^m2 0 0 1 -57 290 

28 

h 'J;^ (8-i^/»J>^7' h) r.'l'^:=.'?A (A 1 q3 ) 

10 [0 15 3] ^A'C, 5? {A> (D'J'y :(.::-}ir>Vy>m 

3 6 O^^CC^^^niTC^^o 
[0154] ^i^?iA/aCC'i?$ii 1-10 0 0 «T». S fE> 
CCi^: 1 - 1 0 0 n«if:>^^f * b < > 4^ 1 - 

20 5 0 0 nm, ^^lC\t I'^lO 0 nmA^at^ bC^o C 

JS^ 1 M<D^mi^t i^ict 1 1 0 0 Onw. 1 

1 0 15 5] <r^s>isaaii3:istetii^i0ir'^b^c ti>^n 

li^^gs tc^^- L/^TC 4tt4^ sSiR I. r ^> ft c ^ 
[01561 :^m^hi.ycm^^^n^mmni^it. 

r>l:bi)^ <Li s Na. Rb. Cs^)©''^a 

! > . :^(fc»J^*^?A (L i Br) . 3*^^ffc»J*»?A (L 
! I > . ^ nb^h O'^A (NaF> . fefk:^h 'J-iJA 
(NaC ! ) . (Na Br) , a^ftt 

MJ'^A <Na I) , '7-;^{bJUfc'i>*?A (RDF) , a 
fb^t^i^-^PA (RbC ! > . :^(k>Ut^i.>'?A (RbB 
r) . S'iJfbHi'S^'?^ (Rb i ) . :7-:fffc-b^^»^A 
(CsF) . iMfb-kr^>"5A (C$C1 ) . ft(b^>'^?A 
(CsBr). 3'5ffc-bi'':?A {Cs I) (^>^>^ny>(b 
40 139^. gJfk>J?»?A (L ijO) . effc:;^h I'C^A (N 

[0 157] 7}\<i7^)^m<D^^Otr'l^it^, K^b*g*T 

Na. K. Mg. AK Ag, in. CtHo 
a>is«±*§t*^^> *cgs@i./'C^><*:i^o itSi*. ift 

h^cti>^^^ oi^o f^m<o^im^itt 1 0 1 0 0 0 

50 JSCO^^IiO. l--ln!«iEgt:'^b^* 
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29 

[0156] r^St-mi UTTJl:^ 'Ji^^CDMPdOffc 

[0159] 7>iff'>^w.<o>^uY-i'm. mitm'm 
[016 0 ] ^^-c. fmnm>mwm^L » 

[0161] ^6tc, *^>^K^ccfiinrj^(,^ck^^<:. 

[0 1 6 2 ] ^^-c, ^S?f5fi£(0S^%i<:A ! 7 

[0 1 63] 'ti:4o\ M;:?^ <6-^/'J/7 b> r;U^ 
{A ! Q3) ^^^^?iAfe<t:^i'/5A:i?:^3^Ja 

- ""J'^lh^^h-fc^^^. ^^?^A4acr:i:>'/^^ck^fB^j^ 

[0 164] <Plg>W*SEL^^^tai^*$tf^/cise) 

X. 5!? t <./ < i*^ jfe jfe<7>^ii^*i 6 0 % W± i ^ J: ^ 

im^\t. ^7^\t. ! TO im'---:rmt'<:^V'^ 
A). ! 20 (^&K-::/|^1fc'Y>t^'i?A> , Srt 40 
. N ! . Au. P t . Pd. r-^'^Vh^K-^lr 

ccl TO. i ZOimt,hi<\ j TO^*. SSI O 

.0., LZKiOt ^ib^fis&ififi&T'^wT-s*^ ess 

h%y\0, <^>i^^ttii. 1 --2 0 $ jbCCk^ 5 1 

2vrt%Aiief5Uc^ ^fc. izoroini 0, vcm 



4^1^32 0 0 1 -57 290 
30 

1 0 -3 0 Q/n^ fM 1 0 Q/DUT (SltO . 1 - 

1 OQ/D) CC' I T0?!>WfE>n^* 

[0 16 5] ^fc. r ^ 7.^\y'io>^:'>Uf:^i<^ry'^'< 

p.va<^K^x\t. \iO(omdi^t.f^<tii,(j>xk\im 
[0166] i^mm<j>mm^m.^t. 'm,t-^'<-'^ 

mmmtm^t^c t X. '^my^^muhc ^i^soj 

re^c<bl>p iaSSi^^g^uriiAi. At^ Au. c 

u. Mo. Ta. Ni. C r n^<L'!^J§t>. CU^^ 

[0167] E L^^. mcM^^ LI^^<?>giS:e. m% 

t>iasjidiig^i6^iir#^'r^o 

tm^ tmowi^ict 6 0 swrojur - 

[0168] ti2#r'wni#rS0'&^^^-<oR^s^j>sKr 

[0169] m'i-^mtmnt^^i^ da< /^t>^i'^^ 

[0 17 0 ] ccC'^%tc:|fe^iHgrG^WT'SW^''^^igt^W 

[0171] ^^o:'W^js^^fe(?>^il:^P.^<' 

r. He. N^ mo>T^mi^:^^'^^^f^Ul^o ^^c C 
(./< 1 0 ppm yT> ft^<:i* 1 PTOT WTr'-5b^C iTi^^ftf 
0. 1 ppsn !iE^r'J3b^o 

[0172] ^±^o>nntox\t. 5ts o< k^^istt 
;^r. ^^m(r>m<^fsv Mtf^^1^m.c.^x^ . 
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[0173] ^±mt. :^^-^^--^mi^x^^^'^ 
ux\t. SMitr-x, vi»*b'-x. ^7Xfc'-x, tf 

x-^-- tf'-ij:, iis, nii<om^fmiKnx'^ 

X'h->xhXi<\ ^<J>-k^^thx^t. Rl^^oC'itiiT)^ 

^^-^-\tmhxh. mou<xhx\.\ le^f 

[0175] X-<-l7"-i^. T'i?>5i±m*^^§iJ*i^#.A 
[0176] »g#Ji<./^Ci*> S*U:fc^S3g!!ti^-^iS 

[0177] *^^|ccfet,^^C. WSE L»3i0:^lf5.'Sf 

<!;. 'imW&it<it^.\t. Si. OaAs, ZnSe. Z 
nS. OaP. lti?f^t^imi^fi. ^fcCM(f>^ 

.•s u tcm. mi<^hct iO^c * ^ :^c^gs^ tux 

\t. Mo. Al. Pt. I r. An. Pd^fi«:SC^-6 

[0176] ^^m<oEL^i^M&vcm^^hn^m^^ 

[0179] W^^EL^i^i*. ^^^i#S1S/*--^^?^A 
[0 160] ^^-c ±ia^e^o^^i^. ig)f:&r5)(^|&s 

[0161] <%^ELm't>WmE L^.^\t. 

mwmitm,(o^'^'^-''-y^^^wi.^ntcm i m^tm i 



17) iiSg32 0 0 1 -57 290 

32 

[0 162] '^itmit. mn<oELm^tmwtX'^^) . 
[0163] ^i^ui^^fLmo>m'^tbx\t. n^it. 

^MrUl/r. ZnS. Ma/CdSSe^. ^Slfe* 
m^mtbX. 2nS:Tl)0F. ZnSiTb, 
ZnSrTb^. ^&•^7\:?:^i^A:5!^.CC:■ttt4^ UX. S 
rS-Ce. < S r S : Ce/Zn S ) CaCa, 
Sc:Ce. Sr.Ga^S, : Ce^?:W^Ci:^^r'* 

[0164] e&^*^^i^^©^l/1:. Sr 
20 S: Ce/ZilS :Mn^^?^05n^Ci^-£>o 

[0165] cn?E><?>3^f.^'^C^. ±la I DW(ini:eman 
cnal Display Wori^shop)' 97 X.WWLilncolor Thin-Fi 
Ini C^raraic Hybrid EL Displays" p593 xo 596 tT'lsiH 
$)hTt-^. S r S r C e 0C-^aife7t^^Wf ^ E L cc 

[0166] ^7fei2c>jiJiii/rii. mcmm:^n^h 

30 ay U<kt\ 0 0 -^1 00 0 im. «tc 1 5 0 --5 0 
drmi&X^^, 

[0187] ^itEm^^iimt. mii^fS^^ffit^^ 
mi^^miii>ctii'^x^6. cn6C'^cA^r'^>cvDS 

[0166] ^^c. ilfccJilg ! DWCiaSS^nT^ri-SJ: 

[0169] ^i^mo>mm.. 0 < liflp^^Js^^i 

^klC^^yy7^--}lOXi>J:l^^ iiS. 4^i'-;^::^r^ 
1/ < V* 6 0 0 -Sl^^OiKSS^Se^, i: 0 $t 5 O < S 0 0 

- 1 3 0 0 *c. 4*tc 6 0 0-12 0 0 *om&. 9^mm 

lilO --600&. ^$«:30'-180»ge[r*^o 
50 7:^-Mmm<0WS^tbX\t. . Ar. He* 
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33 

[019 0 ] is0^^Sm4i*. mm^^J: < 

m}F-ym\t'^i^i>oj^ < I TO) . m^^^-^^miu 

lyt^^'A { i ZO) . mit^>'^>0^ < ! n,0. ) . 
KfUX {Si\0, ) ^<^:im\mt^ (ZnO> <oi>r 

[0191] 1^ mj»(*se<:OTtci?aitcaa^|T^4^^ 

[ 0 1 9 2 ] 1^ 1 ^Oi^vv »J '5 A^(^>^ 

Afc J: ^►mfk;'? }l A:^^ fbigJ/< ^ n^^ < < i 

V > ^ M !i 0 tc gtf b < «J A ^ B a 0 Cd^i 1 3^ .■I' 

T i 0. 1 0 0^.'U<:*ioMtrO : 0. i'-3^.'l'. 
*U<iiO. S'-i- 5^^K MnO:0. 0 5-^1. 
O't^k ftf5b<l*0. S^O. 4^jK BaO+Ca 
0:2-'l2^^K S I : 2-1 2^^UT'^)^o 
[0 193 3 (BaO + CaO) /S iO,4^ii§cclfl7E 

BaO, CaO. S i Oji*. (BaKCai.xO), 

vlSSi*^Ji'2»?<:i6tcli. 0. 3^x<0. 7. 0- 9 

[0 194] (Ba.Ca...O> V - S i O.^Z>i§-#S 
li. Ba T » 0,> MgrOfoJ:^i^MnO<?>^sftcMl.. 

[0195] ^cia. ^mimo>mt^^si\mm^^n 

[ 0 1 9 6 ] ^ 1 Jte^<*:Se<:li, B a T ! 0, tcfe^U 
a,Cai..O) . • S iOiC'^WSi*. BaTiO.. 



la) if$ll2 0 0 1 -67 290 

[ 0 1 9 7 ] ^1 3S'^<$:J2CCi^ftof(:^^^^S - ■ 

[0198] }Li^^M^^(omm^^tyi^0ti^^} X 

[0199] l^{t'7>;?7>©^WSiO'HiilE*6ia*^fab 

20 [0200] BaO + CaO^. SiO.. (Ba.Ca 

[0 2 0 1 ] Kib^ y V 'J»^?Ati> Jfi^lSJIOiS^Vfi^ 
[0202] mim^^t^Ckt. m{tT}\rl:^<? 

[ 0 2 0 3 ] 1^ 1 mmi^m<D^^:jmmmt. mcmm 
40 [02 0 4 ] ±E^o>^m^ vi v i^mi^m^^^^^'^ 

^tbXA^\ All. Ni. Pd. Pt, Cu. Fe. 

Co. Mo, ^^o>^<Dim^rc^t2m&±'^. cn 
1 0 2 0 5 ] g«<^>t«44*. ±Mo>mm-^v ^ 

50 mL^.^x^t>nxie>tf:fv:^&^^m(i^hctii^x 
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35 

1 0 2 0 6] lidmm^y^ 7 i^mmt. si^^oia 

[ 0 2 0 7] S <.^r% ^^>p^<: J: 0 . ^5£^r^i-7:rc©fe. 

[ 0 2 0 6] Sfi£li. > :S^-^}i^?f -^A:©^. 
12 00-14 00*C. S!t2^0<iil 25 0-130 0 

1 0 2 0 9] ^^<i. ^K.^'Ci*, K^^E^ 1 0" 1 0 

(02111 r:;^->l'#egi4iC!>K^#>EI*, 1 O'^SI. 

[0212] 7 ^--i\^(m<rM\^'mjit. 1 1 0 0 
T. 4^^C5 0 0 - 1 0 0 O^Cir^C iJ^^^f 5 bc^o ^ 

[0213] 7:^->lxmm^^^J:Ol^^^tcli 

nmit. 0 -2 onm. m'c2 - 1 0B*r§i7!)^$?^ ui^o 
[0214] mm^y^ mBi^(oimmt. c<D9y 

[02 15] < 1 ) PETie(^>7v;I.AV-h?:ffl^ 



^m2 0 0 1-5 7 290 
36 

[02 16] (2) J-^mfil^ntc7}l^i^^(0^y^ 

t^-xvo>r'<^'->^WB\^^xm^b. ^(ohu:m 
ij - >eoj5ij^^c±®tcieflSiJ Stsc'<L:Kif^T^:Sra^ 

[0217] E L^.^Xict. Kl^iC^xT^m 1 

[ 0 2 1 a ] s^. B 1 ^ 1 mmwm^mm^ y 
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